The role of HPV oncoproteins and cellular factors in maintenance of hTERT expression in cervical carcinoma cells.
E6 and E7 oncoproteins of high risk type HPV modulate activities of host components in cell cycle regulation. Many of these factors are also involved in the regulation of telomerase activity or the expression of hTERT, the catalytic subunit. Transcription of E6 and E7 is inhibited by the papillomavirus E2 protein, and ectopic expression of E2 in HeLa cells has been shown to cause activation of the p53-growth inhibitory pathway and downregulation of the hTERT gene. In this study, using E2 transduction in HeLa cells, the relative importance of host and viral factors in the maintenance of hTERT and telomerase activity in cervical carcinoma cells was investigated. Depletion of E6/E7 proteins, concomitant upregulation of p53, p21WAF1, and hypophosphorylated Rb, and downregulation of E2F1, c-Myc, and hTERT were achieved in HeLa cells through SV40-mediated E2 transduction. And, through gene transduction, E6 and E7 proteins were separately re-expressed in HeLa cells that were devoid of these proteins. As well, E2F1, c-Myc, and p53 were ectopically expressed in HeLa cells to ascertain their effect on the level of hTERT expression through RT-PCR, Western blotting, and TRAP assays. Continued expression of E2F1 and c-Myc could not prevent hTERT downregulation caused by E2 transduction, but re-expression of either E6 or E7 individually reactivated hTERT expression. Finally, p53 overexpression caused repression of the hTERT gene in the presence of E6 and E7. HPV E6 plays an important role in the induction and maintenance of high levels of hTERT in cervical carcinoma cells through direct stimulation of hTERT promoter and prevention of the inhibitory effects of p53. E7, but not E2F1, may contribute to high telomerase activity in cancer cells.